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Geologic Map

Geologic Map Units

Quaternary Alluvium-Moderately to well sorted gravel sand and

minor silt along active stream channels and on modern floodplains.

Quaternary Colluvium-Unconsolidated, poorly sorted angular,

locally derived clasts deposited on slopes.

Quaternary Alluvium older-Gravel, sand, and silt older than Qal.

Adjacent to, but slightly higher than Qal.

Quaternary Alluvial-terrace-Gravel, sand, silt, and clay fluvial

deposits older than Qal and Qalo at elevations avove modern channels and

floodplains.  Clasts generally subrounded to well-rounded resistant rock.

Quaternary/Tertiary sediment, undivided -moderately

sorted, well-to sub-rounded, boulder to cobble gravel that forms a thin

veneer.

Qal

Qc

Qao

Qat

QTs

Tertiary sediment, undivided-Gravel, sand, silt and clay of

either Tsm or Tr.

Ts

Tsm

Tertiary Sixmile Creek Formation-Tan silt and fine sand

sometimes containing a bed of white porcellanite volcanic ash.  Basal unit

is comprised of a  polymictic debris flow of Paleozoic material ranging from

cobbles to boulders up to several meters across.

Tertiary Renova Formation-buff to light grey arkosic sandstone,

siltstone, marlstone, and mudstone interbedded with laterally discontinuous

gypsum, lignite, and chert.  Paleosols are common and characterized by

claystone with abundant iron stained root traces.  Carbonate nodules are

found throughout the formation. Coal is found locally at the base of the

formation.

Middle Miocene  Unconformity- Red to reddish brown laterite

of the upper Renova Formation marking a significant period of

non-deposition during the Hemingfordian Stage.  Often mixed with the

basal conglomerate of the Tsm debris flow to form a distinctive marker

between the Tsm and Tr.

Tsl

Cretaceous Kootenai Formation-variegated mudstone,

siltstone, and salt and pepper sandstone with limestone intervals.  Top of

formation is marked by the "gastropod limestone" consisting of 2-3 beds of

dark brown, coarsely crystalline limestone composed almost entirely of

gastropod shells.

Kk

Tertiary gravel-rounded to angular cobbles and boulders composed

mainly of quartzite and minor granitic rocks in a sand matrix.

Ju

Tertiary volcanics-Basalt, andesite, dacite and rhyodacite flows

that weather dark grey to red-brown.  Minor reddish scoria and volcanic

breccia.

Tab

Jurassic sedimentary units, undivided-Made up of Morrison

Formation and Ellis Group.

Morrison Formation-Poorly exposed brown-green mudstone and siltstone

with interstratified salt and pepper sandstone locally.

Ellis Group

Swift Formation-Chert pebble conglomerate and tan, medium- to

coarse-grained sandstone.

Rierdon Formation-Tan-grey siltstone, shale, and local argillaceous

limestone.  Contains scattered invertebrate remains.

Sawtooth Formation- Dark-brown shale.

Pp

Permian Phosphoria Formation-Beds of black chert with

interbedded dolomite and phosphorite.  Poorly exposed except in artificial

exposures.

IPq

Pennsylvanian Quadrant Formation-Well-sorted and very

mature, thick-bedded quartzite.  Very competent ridge-former that weathers

reddish-tan.

IPa

Pennsylvanian Amsden Formation -Poorly exposed red

siltstone, mudstone, and dolomite.  Forms red soil below Quadrant

quartzite.

Mmk

Mississippian McKenzie Canyon Formation - Light to

medium grey limestone and solution breccia, fossiliferous, oolitic in places,

chert common, medium to thick bedded.  Pitted weathered surfaces, brecfia

zone often with reddish orange stain.  Contact with Mmc placed at

appearance of first thick bed without abundant breccia zones.

Mmcu

Mississippian Mission Canyon Formation, upper

unit- Pale yellowish brown cliff forming dolomite.

Mmcl

Mississippian Mission Canyon Formation, lower unit -

Dark grey, fossiliferous sparite with abundant crinoid, rugose, and

brachiopod fossils.  Strong sulfur odor on fresh surfaces.  Weathered

surfaces are pitted.  Base of formation is characterized by black to dark grey

chert nodules.

Ml

Mississippian Lodgepole Formation- Light to dark grey, thin

bedded, fossiliferous limestone with interbedded silty clay and silty limestone

with abundant interbeds of dark grey to black chert nodules.

Dj

Devonian Jefferson Formation- Dark grey to brown, mottled,

fetid, coarsely crystalline, resistant dolomite.

Dm

Devonian Maywood Formation- Greyish red purple, greyish

orange pink, pale orange, and medium grey argillaceous and/or silty and

quartzose dolomite and dolomitic sandstone.

75

75

Strike and dip of bedding

Strike and dip of overturned bedding

Tg

Montana Limestone

Resources LLC

Geologic Map Symbols

Geologic contact-known

Geologic contact-inferred

Geologic contact-covered

High angle fault-ball on downthrown side

Thrust fault-arrows on hanging wall

Fold axis-arrows pointing to dip and plunge direction

Qal
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